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Ha kypce ajireOpbI MbI Hay4JIMCb BBITIOUHATh OlepallMu Hay] HaOopaMN eCTBUTeJIbHbIX 4MCeI, a TakKe 
pellaTb ypaBHeHua WM HepaBeHcTBa. HO MBI CTOJIKHYJIMCb C ypaBHeHHAMH, He HMeFOUIMMM pellieHHa BO 


MHOXKECTBE JICHCTBUTEJIbHBIX YHCeI, H 3HaIM, YTO HEOOXOJMMO paciIMpuTb MHOxKecTBO 4Ncen tf +1=0 
Hanpumep, ecu Obl HaM aIM ypaBHeHve Bua UMeeT KOpeHb. Utak, cyljecTByeT MHOX%KeCTBO 4HCel, 


OouIbIee, YEM MHOXKECTBO JelCTBUTeIbHbIX MCE. 3aTeM BBOAMTCA HOBOe «aOCTpaKTHOe» 4NCIO 1= V—1 
Utak, npHBeqeHHoe BBILIe ypaBHeHHe HMeeT KOPeCHb B MHO2KECTBE KOMIVICKCHBIX YHCEII. 


KOpHIO 43 ¢? =—1 UM 9TO 4UCNO NpHHATO OOoO3HayaTS Kak i. To ects, i? Tak KaK = - 1. B oOmem ciyyae 
MHOXKECCTBO JeCHCTBUTCIBHBIX UNCC ABJIACTCA YACTbIO MHOXKECTBA KOMIVICKCHBIX YHCEI. 


O6sraHo areOpanueckoi :opMol KOMIMIeKCHOrO 4MCIa Ha3biBaloT 4uCa Bua z=atbi, rye a — 
WeHCTBUTeIbHadA YaCTb KOMIVICKCHOTO 4HCIa WH OOO3HaNaeTca Kak Re(z), b — aOcrpakTHaa 4acTb, a 
o6o3Hayaetca Im(z). 


MHoxKecTBO KOMITJICKCHBIX 4MCe OOBMHO OOO3HaYaIOT OyKBOH C. 


yTo z=atbi — MOsLlyJIb KOMIIeKcHoro uucia Va? + b*Ha3bIBaeTcA 4YMCIIOM U |z|oOo3Hayaetca ( |z| > 0) 


3rot Z =a - bi kommsieKcHoe uncno z =a + bi KoMMeKcHOe UMCIO 


© 2023,CAJMTCS | CENTRAL ASIAN STUDIES www.centralasianstudies.org ISSN: 2660-5309 | 68 


CENTRAL ASIAN JOURNAL OF MATHEMATICAL THEORY AND COMPUTER SCIENCES _ Vol: 04 Issue: 04 | Apr 2023 


Ha3bIBaeTCA COCTABHbIM KOMILICKCHbIM 4HMCIOM. CioKeHHMe HW BLIMUHMTAHHe COCTABHBIX KOMIMJICKCHBIX 4HCel 
IIPOHCXOMT CIeAYIOUIMM OOpa3om: 


z+ Z=(atbi )+(a-bi)= a+bi+a-bi =2a z —Z= ( at+bi )-(a-bi)= at+bi-a+bi =2bi. 
CroxKHbI 4uclIa K CycTaBy YMHOXKeHHe UH JeeHuve clesyrollee Oyzer : 


= . +bi _ (atbi)(at+bi) _ a?+2abi—b? 
“7= + (a-6n)= a* — b2i27=a2 2 Ea See 
z *Z=( atou) ‘(a-On)= a’ — b*i*=a* +b 7 att (epee eee 


CJIOWCHHC WV YMHOKCHHE KOMIVICKCHOTO 4YACIIa TaeT TleHCTBUTeIbHOe GUuCIIO. 


Otcroaa BHHO, 4TO 


IIpumep: z=1+4i, ecu MbI yYMHOX%KUM 9TO 4NCIO Ha ero KOMOMHaIMO, z *Z = (1+ 4i):(1—-4i) =1+ 
4i — 4i — 16i7=1416=17 z+ Z=144i +1-4i=2. 


Onepauuu nad komnieKcnblmu 4UuciaMuU BbInoNHAIOMCA CledyrlouUumM Obpaz0mM 
OnpejeseHne: apa TelvicTBUTeIbHBIX 4NCcel (a;b) duce a u b Ha3bIBaeTCA KOMIIJICKCHbIM YHCJIOM. 


( a, b ) u ( a@,,b,)Ha3bIBaloTcA paBHbIMH, CCIM BBbIMOHAeTCA ycloBHe a=a,; , b=b,Cymma JByx 
KOMIIJICKCHBIX 4HCeI (a+ A,,b + b,)Ha3bIBaeTCaA YMCIIOM. ITO Ipou3BeyeHHve 4NCeI 


( cKa3aHo a, — bb,,ab, + a,b)ancno.z, = a+ bi,z, = a, + b,i B Bue anreOpanyecknit B Bue TWaHHbIit 
CIOXKHBIN Yca TOOABUTb UW BLIYHTAaHMe Cylesyrollee OyerT : 


Z42,=(ata,)+(b+d,)i. 

Hanpumep, (4+5i)+(2+8i)=6+13i, (5-+6i)-(342i)=2-+4i. 

YMHO2KEHHE KOMIVICKCHBIX YMCEII BBITJIAQUT CIC TYIOUIMM o6pa30M: 
Z1*Zy = (at bi): (a, +b.) = aa, + i(ab, + a,b) + bb, i? 
Jlano 3yecb ,i2 = —1 

(a + bi): (a, + byi) = (aa, — bb,) + i(ab, + ab) 

Hamrpumep, (2+1) -(3+2i1)=6+71-2=4471. 

Tpuzonomempuueckaa dbopma KomnuieKcnozo 4ucia. 


II[nocKocTb, Ha KOTOPOM pacIOJIO2*KeHbI KOMITICKCHbIC 4MCIIa, Ha3bIBAeCTCA KOMIWICKCHOM IJIOCKOCTbIO, 
WeHCTBUTeIbHbIe ~4HCIIa COOTBETCTBYIOT TOUKAM OCH aOcI{Hcc KOMIMJICKCHOM TJIOCKOCTH, a 4HCTO 
aOcTpaKTHble YHCIIa COOTBETCTBYIOT TOUKAM OCH OpsAMHaT. Ilostomy ocb aOci{cc KOMIIJIeKCHOM TIOCKOCTH 
Ha3bIBaeTCA JCHCTBUTCJIbHOM OCbIO, a OCb OPAMHAT — aOcTpaKTHOH OCBIO. 


Utak, momoxwKeHve KOMIIIeKCHOrO 4HCIa Z=atbi B KOMIMJIeKCHOM MJIOCKOCTH OMMCbIBaeTCA B CJICMYIOIeM 
BH Je: 


OnpeyeuIMM JWIMHy CeYeHHA, COCAMHAFOMErO TOUKY Z Ha IWIOCKOCTH C HadaJIOM KOOPAMHAT 4Yepes rf, YIJIOM, 
oOpa30BaHHBIM 3THM Ce4eHHeM B HalipaBJICHHH TIPOTHB 4acoBOl CTPeIKH C OCbIO OX — . 
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7 M(a;b) 


~3eCb OH Ha3bIBaeTCA apryMeHTOM KOMIWJIeKCHOrO unCIa HU ~ = Argz olpeyesaetTcA KaK TaKOBOM 
ApryMeHt Jia z=0 He ompeyesieH. 


Tenepb BbIpa3iM TPHTOHOMeTpHyecKy!O (OpMy KOMIMIeKcHOoro uucia z=atbi. Ha ocHoBe TeopeMBbI 
IIndaropa 143 IpaAMOYyroJIbHOTO TpeyrouIbHukKa Ha PHCYHKe BbIILe 


r=va? + b2 
clletyeT paBencTso. V3 ompeyesenua KOCHHYyca, CHHyca HM TaHreHca yria@ yros ompeyemserca: 
cos “sin : t i 
=. = - WIM == 
p= —, SIN P= — SY, 
3lecb JIMHa y4acTKa rf Ha3bIBaeTCA MOMyJICM KOMIIeKCHOrO 4HcIa u |z| ompezemsnerca To T. e. r= |z|= 


& a. b : 
Va? + b*papuo.Ecim guaiiru a u b u3 cos Y= ~, sin Y= , ~TO cmlefyeT, 4TO a=rcosp, b=rsing. Ecan 


IIpeqcTaBuTb 9TH ypaBHeHHA B alireOpawueckoi dopMe @ KOMIIJIeKCHOTO YHCIIa, TO OKaxKeTCA, 4TO 
Z=1(cos@+tising). ITO BbIPaxKeHHe Ha3bIBAeTCA TPHTOHOMeTpHYecKOH PopMoi KomIMIeKcHoro 4ucsa. Iycts 
r(cos + isin ) — kommexcHoe uncno Jia ZmroGoro Wenoro 4HCa N BepHE! CieLyIoMlMe ypaBHeHua: Z”= 
r"(cosn @+ ising). 


Sra dopmMyla Ha3bIBaeTcA CPOpMyIONH BO3BeACHHA KOMIJICKCHOTO YMCA B N-1O CTeMeHb WIM TakxKe 
Ha3biBaeTca (bopMys10H Myaspa. 


JoKka3zaTeJIbcTBo: ( oKa3aTebcTBO (opMysbI Myappa) 


Ec n=1, z= r*(cos @+ isin ~); Tak 4TO 9TO NOAXOAUT WWIa n = 1. Tenepp MBI CHOBa MIpOOMKUM JTYy 
lpoBepky, n = 2: 


z= r( cos 9+ isin ~) ‘r(cos Y+ isin ~)= r?( cos? p+2isin pcos Y+ 

+ i*sin*p)= r7( cos*@- sin? p+2isin pcos ~) 

3necb i7=-1; cos*p- sin? p= cos2 ¢; 2sin, pnoromy 4To P= sin2e 

eCJIM MBI BOCIIOIB3YeMCH TeM, 4TO: Z7= T2(cos2 + isin 2~) cnenyer. Kora n=k: 
z*TIpennonaraa, aro = r*(cosk g+isink ) pas3yMHO:— 


n=K+1; z*t+lecnm z* «mpi 3anmMlieM B BUe Z; 


zk+1~ rk (cosk y+ isink @) ‘r (cos p+ isin p) = r**1(cosk @ «cos pt 

+icosk @ ‘sin y+isink @ -cos p+ i*sinc psin ~) noOaBuTSf ormulalaridan f oydalansak: 
zkt+t = rk+1(cos(k + 1)g + isin(k + 1)@) cnenyer, uTo 

IIpumep 1: (1 — i)?paccuurars 

IIpeoOpa3yem KOMIUIeKCHOe 4HCIIO 3 ero alreOpan4eckoit (POpMbI B TPHrOHOMeTpHuecKyr0: 


(1-1)? a=1, b=-1. 
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als 


p= Va? + b?= VI+1= v2. tg g=7= =, MO3STOMY P=- 7 


(1 — i)9= V29(cos9 +(- “+ isin 9 - (- *))= V¥29(cos = isin " 29 - oe V29 Fi =16-16i. 


JIro60e KomiieKcHoe 4uCIO OyAeT MMeTb N KOpHeli cTertenu n. [lotromy 4To @ecsM MbI OOaBUM ele 211K 
OT yrula, y Hero CHoBa OyyleT TOT xe KOpeHb. MtTak, u3BIeUeHHe KOPHA M3 KOMIVICKCHOFO YMCA TIpOHCKOAHT 


Ce Y!OUHM pt 

Vz= Vr(cos c= we) +isin( a) 

HaXOJMTCA 10 sscuue 3nech K= 0,n — 1. 

IIpumep 2: V1 +i Pacuer 1+i = V2(cosq + ising), 
V1 + i= V2(cos (= =e isin (: =) 


93TOT rye k=0, 1, 2. Orcrona 


Z,= V2(cos “+ isin 4) 
12 4 
aint 2 

Z2= V2(cos + isin =) 


17 cate Le 
Z3= V2(cos —=t isin => 


Tp pyro B kKopeHb uMeTb OyzeT. ~—:J1a pt+ising- o603HAaYMM %<@P<0CO KOMIIeKCHOe YHCIO 


e'? cuMBOJIOM (Te € - HaTypasIbHBIM orapudM ocuHosa ). e'? dbyHKuna 3 cbopmysBI Diepa 
e'? = cos + ising ,—%2 < y <0 

onpexemsetca . Cnoxubili Geapo z = re’? 

B BUe BbIPaxKeHHe OPHEHTMPOBOYHI (OpMa ITO Ha3bIBaeTCA _ Ha 3e€MJIe 

x?-2x+17=0 

OTOT KBapaT ypaBHeHHe pelllaTb [Jia MepBbIM [MCKPHMVHAHT MBI BBIYHCIIAeM : 


= V4 — 68-64=64i7 


2+8i 


: 2-8i : 
x=5 =14+41, x2= 5 =1-4i 


Takum o0pa30M, 9TO ypaBHeHue uMeeT 2 pa3IM4HBbIX KOMIMICKCHBIX KOPHA. 
Ynpascnenua Ona yKpensenua: 

1) Pewmrs ypaspuenne. 

(3x-i)(1-1)+(2x+31)(2-41)=7+51 

Pemrenne: 

3x-3ix-1-1+4x-81x+6i+ 12=7+51 

(7-111)x=7+4+51-11-51i 


(7-111)x=-4 
-4 -4(7+11i) —(28+44i) 28+44i 144+22i 144+22i 
x= = OF eS = — ——. OTBeT :x = — 
7-11i = (7-11%)(7+111) 494121 170 85 85 


15 
2)(v2 (cos 7 + LSTT *)) paccunTaTb 
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Pemenne: 


15 
(V2(cos - + isin )) =~ 2">(cos a + isin =) 


2-31 
3)zZ = =, PaccuuTaTe 


Pemenne: 


_ 2-3i _ (2-3i)(5-i) _ 10-17i+3i? _ 7-17i 


Sti (54i)(5-i) = 2541 26 
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